The taxonomic position of eight strains isolated from mineral water and previously grouped in the authentic pseudomonads on the basis of a phenotypic analysis (cluster Ib of M. Elomari, L. Coroler, D. Izard, and H. Leclerc [ J. Appl. Bacteriol. 78:71-81, 19951) has been further studied by DNA-DNA hybridizations. Using the S1 nuclease method at 60°C and labeled reference DNA from a representative strain, CFML 92-134, we showed that members of cluster Ib constituted a homogeneous group with a relative binding ratio of greater than 80% and changes in melting temperature of less than 1°C. With a total of 67 strains representing known or partially characterized species of the genus Pseudomonas, only 4 to 47% DNA hybridization and changes in melting temperature of between 8 and 20°C were found, the highest hybridization values being measured with members of the saprophytic fluorescent pseudomonads. Since cluster Ib could also be clearly differentiated from members of the latter group and from other phenotypic clusters containing isolates from mineral water, we designated the Ib strains members of a new Pseudomoms species for which the name Pseudomoms veronii sp. nov. has been proposed. Members of this species grew on a-aminobutyrate, sucrose, butyrate, isobutyrate, erythritol, L-tryptophan, and trigonelline as sole sources of carbon and energy. The average G+C content of the DNA of the eight strains of P. veronii was 61.5 2 0.5 mol%. The type strain is CFML 92-134T (CIP 104663T), with a G+C content of 61 mol%. The clinical significance of P. veronii is unknown.
Pseudomonadaceae is a very large and important family of gram-negative bacteria including the genera Pseudomonas, Xanthomonas, Zoogloea, and Frateuria (32, 34) . The genus Pseudomonas is particularly interesting, because Pseudomonas strains are important not only medically, as opportunistic pathogens that cause disease in animals and humans (33) , but also environmentally and agriculturally, since many species are phytopathogens (18). It has been recognized that the members of this taxon as described by Palleroni et al. (38) are phylogenetically too heterogeneous to be considered a single genus. At least five groups have been recognized on the basis of DNArRNA hybridizations, and some of these groups are as distantly related to each other as they are to Escherichia coli (32) . Pseudomonas rRNA group I (32) is part of rRNA superfamily I1 (11) or the gamma subclass of the Proteobacteria (40, 46) , where it constitutes a separate rRNA complex (11-13, 41, 51) . This group represents the authentic pseudomonads containing the type species Pseudomonas aeruginosa (32) . Consequently, the members of the other four rRNA groups belonging in the beta and gamma subclasses have been classified in other appropriate existing genera or in newly created genera such as Stenotrophomonas (36) , Comamonas (13, 48), Acidovorax (52), Hydrogenophaga (50), Sphingomonas (59, Burkholderia (53), Ralstonia (54) , Telluria ( S ) , and the recently proposed genus Brevundimonas (44) .
The genus Pseudomonas sensu strict0 includes saprophytic and phytopathogenic fluorescent pseudomonads, nonpigmented denitrifying strains of the P. stutzen' group (37), and nonpigmented strains that constitute the P. alcaligenes group (39) . The saprophytic species of fluorescent pseudomonads are characterized by the production of water-soluble pigments (pyoverdins) and can be distinguished from the phytopathogenic species by their positive arginine dihydrolase reaction, their more rapid growth in most media, and their ability to utilize certain substrates. The complexity of the fluorescent saprophytes other than P. aeruginosa (considered a homogeneous species [32] ) has been well illustrated by extensive studies (2,7, 23, 29, 30, 35, 47) . In total, 81 biovars were recognized by Jessen (23) . This number was reduced to seven P. fluorescens biovars and two biovars of P. putida by Stanier et al. (47 , respectively) at the point of emergence (11, in the pipeline (2), before bottling (3), and after bottling (4). For each brand, samples were examined once a year, at time 1, 2, or 3.
RBR, relative binding ratio.
' The subcluster IIal is described as P. rhodesiae sp. nov. (8).
appeared so distinct that they were separated under their original species names, P. chlororaphis and P. aureofaciens (35) . Both species were later unified in P. chlororaphis (24) . Palleroni (32) recognized two biovars in P. putida. Barrett et al.
(2) described two new biovars: biovar VI of P. jluorescens and biovar C of P. putida. All these studies emphasized the extreme heterogeneity of fluorescent saprophytic members of the genus Pseudornonas. Nevertheless, pseudomonad identification at the species level continues to be a difficult task, especially for environmental isolates from aquatic ecosystems where pseudomonads are in the majority. Natural mineral waters can be characterized by their bacterial flora and their chemical and physical composition, which are considered indicators of natural and original qualities of the water (1, 43) . These bacteria, initially present in very small numbers (less than 10 CFU/ml), multiply normally to reach, within a few days, levels of lo3 to 10' CFU/ml, depending on intrinsic and extrinsic conditions (4, 6). The main factors determining the growth of bacteria in bottled water are the mineral composition of this water, the nature and level of the organic matter, the dissolved oxygen concentration, and the temperature of storage. These factors have been studied by several workers (4, 6, 15, 16, 25, 28, 42, 43) . Nutrient concentrations, although low, are sufficient to permit the slow growth of some bacteria initially present in the spring (31, 49) . Studies of the bacterial flora of mineral waters have shown that these bacteria are exclusively heterotrophic, oxidative, and gram negative. Our group has also demonstrated that approximately 80% of strains isolated from natural mineral waters were not identifiable and that the majority of strains which could be identified were fluorescent members of the genus Pseudornonas (20, 21).
In a previous numerical taxonomy study (17), we provided evidence for the existence of three new phenotypic clusters (Ib, IIa, and V) among strains isolated from natural mineral waters; phenotypically they are related to the fluorescent species of the genus Pseudornonas. Clusters Ib and IIa included only natural mineral water strains. Cluster V contained 13 mineral water strains and three culture collection strains of P. fluorescens biovar 111. In this report we propose a new species, P. veronii sp. nov., for the organisms of cluster Ib on the basis of DNA-DNA hybridization and thermal stability of the DNA-DNA h brids. The type strain is P. veronii CFML 92-134T (CIP 104663 ). Table 1 ) and identified as fluorescent pseudomonads) according to the criteria of Palleroni (32) , and 67 (type and collection) strains included for control purposes (see Table 2 ). They represent 13 Pseudomonas species (P. aeruginosa, P. fluorescens biovars I to V, P. marginalis, P. chlororaphis, P. aureofaciens, P. putida biovars A and €3, P. syringae, P. ViridifEava, P. cichorii, P. stutzeri, P. mendocina, P. alcaligenes, and P. pseudoalcaligenes) belonging to section I of the genus Pseudomonas as described by Palleroni (32) ; the psychrotrophic species of importance to food microbiology, P. fragi and P. lundensis (29, 30) ; the fluorescent organisms isolated from plants and mushrooms of Palleroni's section V (34), P. agarici, P. asplenii, P. caricapupayae, and P. tolaasii; and P. savastanoi, a recently described species among the pathovar strains of P. syringae (18).
T
Flagellation study. The flagellation of the bacteria was investigated with an electron microscope by performing a negative-staining technique (22) on fixed organisms. The bacteria were suspended in 0.5% (wt/vol) formaldehyde (neutral) and mixed with an equal volume of 2% (wt/vol) potassium phosphotungstate as described previously (22) . The stained bacteria were examined with a Japan Electronic Optical Laboratory type 100 CX transmission electron microscope.
DNA preparation and DNA-DNA hybridization. Strains were grown on Mueller-Hinton medium plates. Chromosomal DNA was extracted, purified, and sheared as described previously (3, 26). Native DNA was labeled in vitro with [3H]ytosine by nick translation (19). The procedure used for the hybridization experiments (the S1 nuclease-trichloroacetic acid method) has been previously described (9, 19).
Thermal stability of reassociated DNAs. The temperature at which 50% of reassociated DNA became hydrolyzable by the S1 enzyme (melting temperature [T-]) was determined by using the method of Crosa et al. 
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RESULTS

Biochemical, physiological, and flagellation characteristics.
The phenotypic data of strains belonging to cluster Ib have been described previously (17) and have been compared with those of P. rhodesiae (8) and other nonpathogenic members of section I of pseudomonads (38) (see Table 3 ). A single polar flagellum on strain CFML 92-134T was observed by transmission electron microscopy ( Fig. 1) .
DNA-DNA hybridization. The DNA-DNA hybridization values between strain CFML 92-134T and seven other strains of cluster Ib are given in Table 1 . The relative binding ratio within this cluster was greater than 80% at 60°C ( Table 1 ). The ATm values were less than 1°C. Results of DNA-DNA hybridizations with members of two other phenotypic clusters previously described by Elomari et al. (17) are also given in Table 1 . The first cluster (Ira), which contained 14 wild strains isolated from natural mineral waters, could be divided into two subclusters, IIal and IIa2, on genomic grounds. The subcluster IIal formed a homogeneous genomic group for which P. rhodesiae sp. nov.
(8) was proposed. The second phenotypic cluster, V, contained 13 mineral water strains and three culture collection strains (ATCC 17559, ATCC 17571, and ATCC 17400) of P. fluorescens biovar 111. The levels of DNA hybridization of the representative strain of cluster Ib CFML 92-134T and all strains of cluster IIa and nine representative strains of cluster V varied between 31 and 56% for subcluster IIal (Table l) , 20 to 42% for subcluster IIa2, and 33 to 41% with cluster V (Tables 1 and  2) . Hybridization values between strain CFML 92-134T and a great number of strains belonging or related to species of section I of the genus Pseudomonas (32), the related species P. 
The number in parentheses is the number of strains deviating from the most common result. C, 50% of strains are positive.
CBZ, carboxybenzoxy.
DNA base composition. The G + C contents of the eight strains studied (cluster Ib) were between 61 and 62 mol% (' Table 1 ).
DISCUSSION
Forty-six strains isolated from mineral water and phenotypically identified as fluorescent pseudomonads were grouped in three phenotypic clusters named Ib, IIa, and V (17). The phenotypic cluster Ib is the most similar to cluster Ia, containing P. fluorescens biovar 111 and P. marginalis, emphasizing that cluster Ib is indeed a member of the authentic pseudomonads. This is confirmed by the hybridization results with up to 47% DNA-DNA hybridization with P. fluorescens biovar I1 strains (Table   2 ). Other subclusters of cluster I (17) contain members of P. fluorescens biovars I, 11, and V. Moreover, the gene for the OprI lipoprotein (14) that is typical for members of pseudomonads of rRNA group I could also be amplified as a unique fragment in strains of group Ib. These results clearly show that group Ib indeed belongs to the genus Pseudomonas sensu strict0 (12). In order to further unravel the finer taxonomic position of the group Ib within this genus, we performed DNA-DNA hybridizations within this cluster containing eight strains and with the type and representative strains of other related groups or species (Tables 1 and 2) . The results obtained in this study demonstrate that cluster Ib constitutes a separate DNA hybridization group (80 to 100% hybridization) with only low levels of DNA hybridization with other species belonging to the saprophytic fluorescent pseudomonads (7 to 47%) and with possible related Pseudomonas species, including the newly proposed species P. rhodesiue (8). The latter species, created as part (IIal) of the members of cluster IIa, also contains solely isolates from mineral waters. The DNA-DNA hybridizations obtained between strain CFML 92-134T and all strains of cluster IIa were feeble ( Table 1 ). The levels of DNA relatedness between the representative Ib strain CFML 92-134T and six new isolates and P. fluorescens biovar I11 strains (ATCC 17559, ATCC 17571, and ATCC 17400) from cluster V were low (Tables 1 and 2 ). The ATms of hybrids formed between strain CFML 92-134T and the seven other strains of cluster Ib were less than 1°C. The AT,s obtained for hybrids between strain CFML 92-134T and reference strains of other possible related species of the genus Pseudomonas were high (8 to 20°C). At present, the definition of a genomic species (45) includes the requirements that within a species, strains should have DNA hybridization of 70% or more, with a ATm of 5°C or less, and that the results of other techniques (including phenotypical analysis) should decide if a genomic species deserves the status of a species. Various phenotypic characteristics, such as lecithinase production, growth at 4 or 41"C, and assimilation of D-xylose, erythritol, sorbitol, inositol, benzoate, L-kynurenine, trigonelline, isovalerate, L-arabinose, and isobutyrate (Table  3) , were found to differentiate the Ib group members from P. rhodesiae (8) and from the other Pseudomonas species and groups. Details concerning D responses in Table 3 are given in  Table 4 . Consequently, we conclude from the results of this study and from previous work that group Ib deserves a separate species status, for which we propose the name P. veronii.
Description of P. veronii sp. nov. P. veronii (ve.ro'ni.i. M.L. masc. gen. n. veronii, of Vdron, in honor of Prof. M. M. Veron, an eminent French microbiologist, for his contribution to taxonomy and medical microbiology).
The cells are gram negative; oxidase, catalase, and arginine dihydrolase positive; and motile by means of a single polar flagellum (Fig. 1) . They produce a fluorescent pigment on King B medium. Growth occurs between 4 and 36°C but not at 41°C. The species denitrifies. Poly-B-hydroxybutyrate is not accumulated. Colonies on nutrient agar are smooth, circular, and nonpigmented. They are nonhemolytic on blood agar. The phenotypic characteristics have been given previously (17). All these strains grow on a-aminobutyrate, D-xylose, L-arabinose, D-mannose, D-galactose, sucrose, butyrate, isobutyrate, erythritol, sorbitol, inositol, D-alanine, L-tryptophan, and trigonelline as the sole source of carbon and energy, but none is able to utilize isovalerate, sebacate, azelate, L-mandelate, benzoate, L-kynurenine, histamine, or acetamide.
The G + C content of the DNA is 61 to 62 mol%. . The G + C content of the type strain is 61 mol%.
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